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Abstract of JP20021 44736 
PROBLEM TO BE SOLVED: To provide an 
information recording medium having two recording 
layers and good recording and erasing 
performances, a method for manufacturing the 
same as well as a method for recording and 
reproducing the same. SOLUTION: The information 
recording medium comprises a first information 
layer 1 1 and a second information layer 20. The first 
layer 1 1 has a first record layer 4 for bringing about 
a reversible phase change between a crystal phase 
and an amorphous phase by emitting a laser beam 
or applying an electrical energy. The second layer 
20 has a second record layer 14 for bringing about 
a reversible phase change between a crystal phase 
and an amorphous phase by emitting the laser 
beam or applying the electrical energy. The first 
layer 4 is made of a first material, and a second 
layer 14 is made of a second material, and the first 
material is different from the second material. 
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m-t^amuiJ^ {i:xTs masg«^i3ffl^^«;i:v^5a^ 
ifiib?>) izmbx. miconmrn. ^2©i3fiui. 

C |@ ^ib $ -a- 2. c A^T- § 2. o 
[0016] *^B^otf ^f3^^<$T-{i. mtim 1 ©«■ 

G e = S bbT 63+- 

(tzTzXys 0<agl0. 1. 5 gb g 4) T-S^tl-S 
•fe©■r•^)iv^o c:©:^fi)cic:j;n(i. »l©l3i^S*^S© 
T »V ^S-&■r• S<(f «:! 3«iW^iitttA^» 5. n 5 . 

[0 0 17] *^B^©lt^«83SiJK«;T-{i. Bul3^ 1©« 

(Ge-M2) .SbbTea*. 

1 •o©^^T•$.!3^ 0<aglO, 1. 5gbg4) 
T-a^ni.^fe)0-<:-*)J;V>o c:®:»J5g{CJ;tL{Sv Ge-S 
b - T e 3 5clSffigK© G e :&gt^ bfe S n * fc{± P b 

[0018] *^BJ©t»^f3^j^«:-e{±. BulBm 1 ©# 

(G e.S bbT 63*-) ioo-oM3e 

(fe:'cb. MSttSi. Ti. V, Cr, Mn, Fe. 
COs Ni, Cu^ Se^ Zr^ Nb^ Mo^ Ru, R 
h. Pd. Ag. In, Sn, T a, Os, I 




(6) 



9 

Pt. Au*5i:UfBiA^e>3g{in?)'i>*C<^*) 10(D5c 
*T•$)!3^ 0<aglO^ 1. 5^bg4. 0<c^2 
0) -e*$ixi.fe®tt> J:v^o cicD^lJSStciixK. Ge 
- S b - T e 3 ^^m.^izm\l U fcTC^M 3 *sf3^JgCD 

[0 0 19] *^lBJ©«^f3^^K^*:T-^i^ 1513^2©*? 

( S bjcT e ioo-3t) 100-yM 1 y 

itzlEU. 50^x^95. 0<yS20)T-«^fLS 10 

f3»®«*5;g<ao^s*sh#^ffiSffii:©st^^ii 
[00 2 0] ^iFimmiommm^mf^T-it. mam 1 43 j: 

XJ^m2<Diimm-tfi. luS3^—tfl^-A©^|^{CioTpI 
jM8*)'&*i^^b5ec1-JiT-$. !?. HuI3^ 1 ©«^Jli>^> 
Htj|3^ 2 ©tt$gJl i >) t) Hul3lx- lf tf-A® AWHUCIB 
g$n-C43D> ButBS 2 ©*^3|s^©gliJ^As. B5f3Sll©« 
3|s|-©^iDt)(B<Tt>iv^o ci©;PfiKt:in{S, ^dM 20 

2 ©« ^ti^o 
[0 0 2 1] ^^m(Dmm.mmimi^X'i,t. mmmnix 

t^'il 2 ©13^)1*5. mJiBl^— tft:-A©^Wtc:j;oTnI 

B^ti-rv%-c*)iv^. ci©«figt±n{i. ^^e«3tfms3 
[0 0 2 2] ±m^mmmmmmm<^x-ii. mfsm i © 

IB^i■®Jp$*s9nInJiiT■r•feo■r^><tV^<, c:®«l!!cC 
<tn«> ^l©tillgJl©Sil^?£lS< LT. B2©tfffi 30 

[0 0 2 3] ±sB**e^tf$gi3^^^*-r-(±. ttlf3^2© 

i3^)l®iP$A^6 nin~ 1 5 nmOlafflF^T-fe-o-Cfe i 

v^o 3©:BfKcj;nK> m2<Dt^mimcDmmmmt:miz 

^JlT-®3tDSiRS$:f- < T-^ 5. JP^S: 1 5 nmWTi: 

saJ^©{*«&/>^ <T-t?>feK>s l3^!®iS©i£TSBi5 
lhT-§5)o 40 

[0 0 2 4] ±iB^f:e^tf$&l3^^»:T-tt. tulB^ 1 O 
iB&Ji7bs^ffi^iT-a&i.«^®iulB^ 1 ©WIRJl®i®iii* 

Tc (%) mmm i(Dtmmi^^¥mnmx'h^^^ 

9 0 nmJiI.±4 3 0 nmJiiT©Bul31/— f tT— AiC^b 
4 0^ (Tc+Ta) /2 

[0 0 2 5] ±m^^^mmimmPf-xit. mmm i © 50 
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mmmtmsmm2(Dmnat<D?sizmm^tirz^^»m 

1 (Drm^mmtm 1 ©±{i!ii«MSi:« 1 <DSMtm t & 
^e.{c$i^k. B5S3^2©itigji*5. m2<DrmMmt 

^ 2 ©±ffi!l«M«i:^ 2 (DKmm 2 (DmUt^ ^ 5) 
icm?^. B!Jl3^1©*^fi^ HrJlB^ 1 ©TiPJl^SJi. S5f3 
^l©i3@i■^ BiifB^ 1 ©±ffl!l«Sii, mIt3^1©SI4- 
Huf33t^:»SiJl> Hui3^ 2 ©T<B!l«^». mil3?g 2 
®§3®Jis luIB^ 2 ®±{W'(SaP> Sui3^ 2 ®S*rji^ 
^'<tZ>*Bui3^ 2 ©»S*5> BulBU—lf t:-A©A*rilA- 
?)C©JRJ?T•Ea$^^T^^T*) J:v^o ^©fiimt:: 
a. ^l*iUf^20tif^{cov^T, ^n^tx©S*l- 

SS:. ^^^8t)l{cJ:^Ts ^l©ttfgJgi:^2 
©tt^Rg i: S:^^S5i'^SI1-i. - i: AST- & S „ 
[0 0 2 6] ±!3*!¥:e^tf $gf3^^f*T-{±. ftllB^ 1 © 
a^iiBulB^ 1 ©T<l<SLM«i:®P^CiES$nt^BJJl 

[0 0 2 7] ±?a%^mmm.E5mmmts buib^ i ®t 

1 ©±«iisajs tmt^m i ©bb^h t©^®*^ ?>ii{sn 

< i: *) 1 o©|^HCffie^nfc|^HJl tr^ c> {cfig 

^T*><tVN„ Sfc, ±i3*^a<]t«fgi3»«Wi> StifB^ 

2 ©T{Pi)^*MS i:mii3^ 2 ®f3fi!:Ji i:®#®. is 
HuIB^ 2 ®±«y«gS ttui3^ 2 ®g3^« i:®^® 
S«n?.'i>^< i:*) lo©^HK:H2e$nfc^Hil^$ 

miim 1 ©±-(io«gji tmmm i ©swu i:®^a> :}3 

ctt>\" mJiB^ 2 ®±<Pi|{SMiifci5B3^ 2 ©SWJl i;©# 
mti'^Mitti^'P^Kt^ 1 •o©#H{c:iBS$nfe#® 

[0 0 2 8] ±f33fc^e?)ft?8g3fiii«i*;tt^ Huf3^ 1 ®S 

W)li:mii3^te^^^]ii:©P^t^ mllB^ 1 ®t«lg/l©^ 

ja^<£^fi-ri.fcto©ii3i*^sji&^ & {c{iix.-r j: 

[0 0 2 9] ±i3^te^e<]|t$Sf3»!^#:{±. miiB^ 1 ©R 
e.{^il^T4)i:v^. c:©«fietcJ:nK, «l©S*f»i: 

[0 0 3 0] ±ti9t^0Dmmmmmi^x-it. buib^ i © 

*t50jP^*5> 1 0>um~8 0 0/zm©®fflF*g-e$>oT 
^,J;v^„ ;i©«fig{ci*i»i. tt^u>X<Dmnm. (N 
A) $^^b^^±Sci:^ci;-^T. ^l©*tSO«©ff^tt 

-^HB^ • • n&^mz-^t)^x. f3&v-^®ft$ 

ittii:P^Pii:t:«3Wb-f&5. tzt^it. ^l©a«© 




ip^*si 0 0 AJnCDS-^, NA = 0. 8 5T-m5?&fBi^ 
OumCDm^. NA=0. 6 X- ^HftJitm • m^^ifi 

[0 0 3 1 ] ±m^m6^mmiiMUi$.x-it. wmm 2 ® 

atS®JP$^^s^ 4 0 0/zm~l 3 0 0 /zm©^Hl*l-efe 

X'ib?>m'^itm2(0&tR(0m^imi l O 0>um. ^1 

<DmR<Dm$tm6 0 0 juniX-$>^m-^itm2(DmK(D 

[0 0 3 2] *^H^®«|gi3»^#T-{is ^ l*5i:t>-|| 

mm9.^<Dwmiz^^x-^jmmtjimmt^mzTm 

X%*). BtiiBm 1 ©®Bi±l^> milB^ 1 ©l3fiiB^ mFlB 
m 2 ©IB^B ^ *5 J; ih-SuIB^ 2 ©SSiAs c ©Iii)?T-«S 
$nTv^T^)J;^'>. c©^j5Kfc:j;ix«. mM6t)tf«fB® 

[0 0 3 3] ±Mmmmmmmm.wx\i. m^m i © 

fc^ c©«figt-J:n{S^ ^l©i3a^S^fc{i:ll2©i3fii 
il© if*> ip-:^-©^^^ tcSj^^ epjdt- t S o 

[0 0 3 4] *^B^©Sji;&ffitt. ^ i©ttffiS 
i: ^ 2 ©fif^g i: ?.«^iB^«:©^3g*aT * 
oT> (a) fiifB^ l©tf?aH^ff^fiS;-r?>x^i:, 

(b) milBm2©W^<&J]Jfi£-rsxShS:$a^*. milB 

ffiKtBi:©^T-pIjtS5'5:|l^fb^je:i-r^ 1 ©fB#e* 
^^^^^ BiiiB^2©ffi|g«As^ luBBV— tf t-A©^*rc 
J: -Q T S fef±Byg3SJiK©EPiD{c J; t) ^^-r S 
C J; T i^ffiffl i:l^ffi!Rtl i:©^T- pli3»fitl*ffl^^b 
C11-^2©|BgJi^^5^. gtifB (a) ©x?i*s. Gei: 
S b i:T e i:&$tfS*^&ffiv^TmiiB^ 1 ®fBSS<&?lJ 
J5E,■rsxS^^^^^^ HufB (b) ©xfl#, Ag. In. 
Ge. Sn, Se. Bi> Au43 J;VMnA»e)M<f 
'^Jfe < i: 1 o©5clgM 1 t S b t T e i: 5:^$f 
fflv^-tiJlB^ 2©iB®ilSff^fi!4-r5x?i<£#trci h 

[0 0 3 5] :$immmMi5mx\±. iuib^ i*5iiF^ 
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xw^m^fix^^K-^o z<D7.j^^y^ V >vi}7.it. mm 

[0 0 3 6] *%B^©®5S:S?£T-{i. mJta^ 1 ©13^)1 
©»$*5 9 nmJ.:J.TT-feDx SuIB (a) ®xSt^S^^ 
X. 0. I nm/g>~ 3 nin/iB>®|gHf*l©fiaKl-'— h 
■?:BtJi3» 1 ©IBffliBSrJi^figUT*. J:v^„ .r®^fiKtciti 
JP^©i^?.ot*5^i>'&v^^ l©HB^Ji^{tx.-5^^ 

[0 03 7] *^l9©S3S;^?*T-tt. HtiiB^ 2©g3fiiJi 
ffliP^A^ 6 nm~ 1 5 nmffl^Hf^T-fe !9s iulB (b) 
©x|i^::i3V^T. 0. 3 nm/#~ 1 0 nin/|i>©®H 
l*l©fi£M b - h T-SulB^ 2 ffllB^Jl O^fiK UT ■& i VN. 
3©m{cj:n«. 33Mi^S#lgv^^2©«f8JiS0ix. 

[0 0 3 8] *^B^©S3i;5ffiT{±. SulB (a) ©xg 
©lutCmlfB (b) ©xgAs^frfctL. buIB (b) ©xg© 
©T^T-feoTSuia (a) fflxS©Buf3. (c) mlB3m2 
20 ©tfffSa±CCJt*:^g|)l<&?f$fi)<;^i>X?IS:^?>{C^5^. 
BulB (a) ®x^i^c43V^T^ mjf3>te^^giJl±{CBui3^ 

[0 0 3 9] ft«fB«ijK^*?fci3aiS^-r ?.&«)© 

*^B^©^ 1 ©;^fifett. mil3«^f3®^<**sj-|3j^|gH^ 

©tf $RE3»^ft:T-fe !3 . mji3t»$gH3^^«:©^ 1 ©tf IS 
JifcWUT> BulB^ l©««Hl!l*^6.Ai>fUfcU— if tf 
-At3j;oTtfffi©fBMiS^^ffV>. HiiSB«$RI3SfeJK<*: 
©^2©t»$gJlJ-^LT. iuf3^1©«fgil<&«lbfe 
aulBl^— tf t^-A^cJ:o■t«#©fB®S^S:^TV^. lulB 
30 tf bf— ^©16:^*53 9 0 nnijy.±4 3 0 nmJSilTT- 

JS. ^!^fl«)tt?gfBMiJgi$:®^ 1 i5 2 ©ttlSB IZM 

[0 04 0] ^f&mom 1 fflf3itiife*^feT-{i> 

IBffl^W^-r ?) ^©mif3ti$gf3®i^f*0«ai:^*5 3 m/t!) 

w±3 om/^^>Ji^TT■^&o■r^)J;v^. 

[0 0 4 1] *:^H^©^ 1 ©S3^S^;^ST-tt. miily 
40 AT-felJs lui3Wtll/>X©igpi!lNA*sO. 5Jii,± 

1. lJiJ>T-efe^•r^)<t(.^o c©:^j5!(itc<tn{S. ^143 
©^<^c^t)-a-Ts ^dm-^—i^cD^^ ti^tmmt^m 

®-fbT-tSo 

[0 0 4 2] ^fe. tf«i3diij«#:^t3^S^t-?.fcSi)® 
*^B^®^ 2 ®;?^tt. iiil3«^IBSii««:*s±i3*^B^ 
©tt$RiBSi^«:T-fe »3 . HfiiBtf ^fBfi^J««:® Bu§3^ 1 43 
J:t>*^ 2 ®gBa^Ji*siigt©g)iDic: J: !3 ^^-r 5 
ISV{CJ:oTigBl*Si;l^ftK*ii:©raT--5IMa<J'^d:*l^<b4 
50 S^^e-r-fet). lulB^l tfettm2®13giJgS:^^^BM 




(8) 



I a li5J:t5/Vl/;^lit a. Its fluIB^ 2 ©IB^Jl Si^ 

msiy^i^^^mmmicmt^^^miz mmm 2 ® iBg^s tc 

MD-rsmiS>'Vi/;^®S^i a 2:}3J;Vy'«;i/;^Bt a 2 
I c < I a 2< I a iJJctJ^t a 1 g t 

c t a 2 ^ t c CDM0^^^fe-rc 

•5, cicD^2®f3iiS^;&&{c:J:n«s «Me5tffg|B® 10 
mmzii^^^X. ^l©f3MiJS. ^2®f3fiigx 

[0 0 4 3] 

So 

[0 0 4 4] {mmmm i ) hje^^® i t-^^ *^b^o 

imm» 2 2 T- -if bT- A 2 3 omMiZ J; o TI3 

[ 0 0 4 5 ] HI 1 S#^bT. t»?6i3^iSf*2 2 ^ 
^^^a 2 1 i:. t^^'^mm 2 1 ^£^tr J;^ tci2g$n 30 
tzm 1 ©«^S 1 1 a^V^m 2 ©««J1 2 0 i: trfiiA 

5c ^ 1 ommm i iit. m2 (Dmrnm 2 0 j; o 
iftr-A2 3CDA^^{l!l^cB^s$^^Tv^5o 

[0 0 4 6] ^l®ttffiJil 1{±. I'— tflf-A2 3CD 

A*fffl!iipf,)ii{ciatt$nfc^i©»igu mi(DTm^ 

aS2. ^1®T{PJI^®J13. Sl©fB^li4. ^1® 
[0 0 4 7] ^2®tf^ii2 OJi. 1/— tft-A2 3® 40 

xmmi>^^mizmm.$nrzm2(Drmummi 2s ^2 
oTffi!i#iaji 1 3. m2(Dtmm 1 4. ^2o±{B!||^® 
)gi5. m2<7i±m%mmi 6s ^2©^®bi7. ^ 

2©swMi8. 43it;^^2©sisi g^UxSo 

#He43J:t;f«ali©^^^(^i^v^T^ Tffl!li:{i83^ 

U ±{PJli;tt83^Ji{c^br^— !flf-A2 3©A»f{i 

i: {iSMiaiT- ?. C t 5 o 

[0 0 4 8] ix— tf t:-A2 3(i^ ^icsisiiiy*^?. 
Aftf-Ti). ^ 2 (ommm 2 0 tt. ^1 ©tt ^ 1 1 43ct 50 
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Z^^^^mm2 1 Sri^iiiUfcU'— tf tf-A2 3{r j;oT 
[0 0 4 9].^l©»«143J:V^2©a)Kl 9tt, S 

BMxnm^cD^X'h^ o ^ 1 ©»fi 1 tsj^v^ 2 ©a 

ynV:tl'y l^^PMMAt^^^-otzmms ^fz\t-^'77. 

t:m\<^XW^mxn^o )5:4b\ mi(DW&l\ts ^1©T 

0i|«SIJi2±fc:^J!iS:M?Pbfe©T&, c©1gfli<&ffl^b$ 
?. ^ i: t J: o T Jf^fig b T * i V ■> = 
[0 0 5 0] HI ©at5 1 i^^V^m 2 ©»S 1 9 ©rtfflll 
(3fc^:a-!6Sji2 Ifflll) ©^Btcfi. /i>S{cjfSbT. 1/- 

if If- A < »©^l*l^A^?KJ5£^nT V^T cfc V^. 

v^. ctve,©»«{i. m.m.mMvzi5\^x%'^m\zm.m^ 

*S'J^^v^c:i:*sjf^^^v^, dix^, ®MS©#J|Eti: bT 

fci:;tfSl 0//ni~8 0 0/im ($fSb<{±s 5 
0>am~l 5 O/^mSfefiS 5 0//m~6 5 0/zm) © 
^HrtT-feSo Il2©»tgl 9®jp${i. fei:^iS40 

0 /zm~ 1 3 0 0 /zm (jtf S b < tts 5 5 0 //m~ 6 5 
0/zmSfctt 1 0 5 0/zm~l 1 5 0/zm) ©^HF^T- 

[0 0 5 1 ] mi(omwLiii^v'm2(DmwLi Qomn 

IZs if f-AS:«< fcK)®^*sj|5fig^nTV^2>ti?g 

i3^j«^*;t^-^v^T. --mt:m2\z7r.-^, m2(DmmMm 
mi^2 2 &X'its m 1 ©t»^ 1 1 &ifim i ©»« i a 
m 2 (Dmmm 2 O a*s» 2®atR 1 9 a 

tfc |gl®a«l aiDJ;t>-»2®»fil 9 alcfi. ^ 
( :r ) i b mm ^ ti-T v ^ § , ft $fti3«^j^i* 2 2 
aT-{±> ttffiji^ l^— tflf-A2 3®Ai*ffil®^®T-^ 
5^1 b®g|5^Ci3®bT*)<tV^U ^lb®F^®a5:9- 
(V— If If— A 2 3©A*fiPl|*^e.av^:^®«HT•fe?.c, 

t.fzs miht^>\' 1 c<Dm:^izmm^fim\yX^i. 

[ 0 0 5 2 ] ^ 1 ®T{Pi|«S« 2. m 1 ®±«y«M)l 
6,^2 ®T^»®B 1 2 :i3 ctUtH 2 ®±«!l«aii 1 6 

mm^mm\^xf5mm(D^ms5i.^m^-m&^m^ ts m 

gimi^®SW^fca®^fb < bT«-^tgfiS::;^# < 
■rsiiitfcSrW^S. c:*xe.©«aJltc{i, fci:;t«S 

1 Ox (x{i> 0, 5~2. 5) , AI2O3, T i O2, 
TaaOs, ZrOa, ZnO, ^fc{±T e - O^if©® 
'^biK)S:fflV^i,Ci:*sx•§•i,„ Sfc. Si-N, Al- 
N. Ti-N, Ta-N, Zr-N, ^tzHG e -Ni3i 

}^(Dm<hm^m^^?>zLti)X'^^o.^rzs znsj&if© 

K^b^fe-^S i Cfet:•®^^b^$fflV^?,Cli;t)■r•&i)o * 
fc, ±iB#*4©S-&^S:fflv>SCi:*,T-Si>o Cti6© 
ZnSi:S i 02i:©^-&iK;T*$)SZnS-S 




(9) 



ioM. ummcDMntLx^izmtix^^^o zns 
-siOatt. i^sH*r*4TN mmmifin<. smmm 

[ 0 0 5 3 ] ^ 1 (DTmumm 2 1 (D±m^m 
R-om 1 (Dmmm 1 1 < , e.o« 1 013 

mm 4 ®^i!Si{5fS!)$AS;^g < S i -5 1 ^^ti^^-r ?, 

[ 0 0 5 4 ] ^ 2 (DTmumm 1 2 *j .ttj^m 2 cd±{|!I« 

MJil6cDJl^^b^ mm.iz. ^2®l3®ii 1 4*SiiSffiffl 
^^bAi:^?<. Sr3^2®l3«fcji 1 4 <D^mi^»mii^:k. 

[0 0 5 5] ^^^SJl 1 0 {i. m ©tf ?SjS 1 1 © 20 

^®¥^^e-rs«stg*^-r?)o 3i3i^^sjii oci 
oT. m©i3a^ii4*si^^i:i-r-fe?.J©^©^ i©tfm 

SI l©^*Tc (%) i;. ^l®IB®jg4*s^^SW 

fflT-^S:^-&©|gl©tf$ga 1 lOiSig^Ta (%) t 

B 1 0 ^m^ ?>mm.mmt^i^ 2 2 T•{i^ ss^iiSJi 1 
0 ii^m^^m-^izit^x. m 1 ©tt^ji 1 1 <D^^ifi 2 

^fr2 2T•{i^ 4 0^ (Tc+Ta) /2 (J:i3$fSL 30 
<{±, 45^ (Tc + Ta) /'2) T-feS U 
(IIS!iJi^!^2©fi^«f3Sij%«:2 6^C43V^Tt.|il«T•fe 

[0 0 5 6] Bl®TiPi|^®ii3. ^l©±{PiJ^®S 
5,^2 ©T«!l#ffig 1 3*5 J^tJ'll 2 ©±ffiy#®JS 1 5 

it. ^ti^ti. ^ 1 (DT§mmm 2 1 ©f3i^B 4 1 

©K^ ^l©±ma»6i:^l©i3&Ji4i:©Fa. m 
2 ©TdyS^S 1 2 i:^ 2 olBiiie 1 4 i:©F^^ i5«fcut 

^ 2 ©±ffi!i^MJi 1 6 2 ©i3giji 1 4 tcDmxmm 

e>0|^nji{±. fcJ:^tSSi-N, Al-N, Ti- 
N, Ta-N, Zr-N, G e -Ni3iif(Dm<hm. djx 

e>^^^^b^fb;^s Sfetts i C5&if©^{bt/tc<to 

XB^X^^o Ztl^(DfpX^^ G e -N*si|f (CSf^ b 
V^. Ge-NH:. SJS<4;^/'?<v^ U >1^^■C•JKfi^b■^•r 
1 nm~l Onm®|gH[*iT-fe2)C:i:ASM*U<s 2 n 50 
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m~5 nm©®HF«3T-feSCi:*5i D^if * bl^o 
[0 0 5 7] mi ©#iBM 7. ^ 1 ©ft±#Hjl 9 ;}b' J: 

2 (D^mm 1 7 {i, m i ©±ii!i«MJ§ 6 

i:^ 1 (DKmm 8 tOF^, iSjl^iaSJl 1 0 ii^ 1 ©S 
ftfS8i:©F^. :feJ:tJ^^2©±fj|^SJi 1 6t^2©S 
1 8 t<D?SX'<^W.ifi^W}t^:it^m±-ti>o cn 
e>©l1t®ji{i. i^ftc. ii5SSS©SSSf;*s{t5S3^{cJ; 

■oxsE\:>^mn^W3-&m±-t?>o :iti^<D^mmit. % 

1 ©TiPJll^SJi 3 . ^ 1 ©±ffi!l|?.BjS 5 . m2<DTm^ 
B« 1 3 43J:lF|g2®±<l!lJ^BJll Stcov^TSJH^Lfe 

{i^ 1 nm~l Onm©KH|^T-feSCi:Asa*b<s 

2 nm~ 5 nm©®HF*IT-fe.2) C hA^i uv^o 
[0 0 5 8] m ©fiSM^g 4(i, tf tf— A©.^i*}c 

■r=ter*4*»e.^?.o ^l©faiiS4f±. ;t:i:^«Gei:S 
bi:Tei::S:^tf«ST-JKEET-§So «»egt3{is ^1 
©13^)1 4 ^flfKSlGe.SbbT e3-=-r-^^tl-5# 

J|s^■e?l^JEig;T-?5o ^©*^m^ a=o©«-&{ca:. i^s 

tSAs^^mic^^T-fe f)|^ffiKffi©$^ttlc^{tSo - 
10<a©^^{c{i. {I^tg*ii±::^c§ <5&:2>*5, ^ 

a{i^ 0<a^l 0©g|^^«fc-rc:i:A5i?*b<^ 1 

gag 9©^f^$:?ifc-rci:Asj;i3^^ UV^<, Sfe. ^ 

©*f*4«±s b<i. 5 ©«-&{;{*. m^Bmm¥'m\z^'^ 

So ^©7S:»s b(i. 1. 5gbg4©il^^?S5£:1-.r 
i:As»*b<. 1. 5gbg3©H«S:«S)fcrcii:*'J: 

[0 0 5 9] Sfc. ^lOfB»«4H:. fflfiKiC (Ge- 
M2) .SbbTea*. (tTcib. M2{i, Sn:feJ;t>-p 
b*^4>31(5n?)^i>*< looxi^) xm.-$fi^Mn 
xm^VX^^^^o cofflJ5Si^ii> Ge i:x;*M2 
-&tfT-l 0 0 • a/ (3 + 2a + b) lji?%:e{t^Stl 
?):ii:SSi*bTV%?.„ c©«Jis|-®miK(is MfiK^Ge 
»S bbT e3H-„T-S$tl?.WJ^®Ge©— a5Sx;^M2 
T-M^bitM^T-^i.o co;^^*4^ffl^^&«-&^ Get: 
Ml^b>fc7clSM2ASiig||^bte$rlRl±$-&2,fc*!)> «1© 

So 5ii»M2 iibTtt. «t£#/^^^,^TSnAS<t !3$f^ 
bv^. C©*r3|!4*fflv>?.«^t.s 0<agl0 (J:f35f 
*b<{iv lga^9).E.ol. 5^b^4 (J:»)$f 
*b<{±. 1. 5gbg3) T-$)S::i:*J$f^bVNo 
[0 0 6 0] t-tc. m 1 ©las^ii 4 a:. (Ge. 

SbbTea*.) ioo-eM3e (ti^b^ M3{i. S T 
i> V, Cr. Mn^ Fe^ Co^ Ni. Cu^ Se, 

Zr. Nb. Mo. Ru. Rh. P d. Ag, In, S 
Ta, W, Os, I r. Pt. Aus *5ctl>'Bi*' 



(10) 
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MSAs^+^fc&Sfcto, 0<c^2 0-r-fei)C:i:*sSf 

fev 0<ag 1 0 (ctt)^* U<{±> 1 ^ag9) . 
Ol. 5gbg4 (it)|ifSU<tt> 1. 5gbg3) 

[ 0 0 6 1 ] B 2 CDIBMiJi 1 4 if br-A®M*f 

4 (i. ^1 ©iS^g 4 0*JJ|^ J; t) mn^ifii&^^^^miy ^ 

[0 0 6 2] mz <D%mm l 4 a I ns G e ^ 
Sn, Se> Bi. Au43 J;'U^Mn*»e,^ffnS{i>* < 

T-S?>c rfajSlcS (SbxT eioo-x) loo-^ 

MlvT-a^ni.*JJis4fff$J5!(;T-^So ClCDWm^ Sb 
ToT e 3ottSiaj^ie^O S b - T e -^Ctg^M 1 

5 Ogxgg 5. *5J;tFO<yg2 0$?Sfe1-«^{3 =i 



2002-144736 



10 



20 



^®|igffl©ij5a^!go^^i^^^ffl^,^■r^ 2 ©iBSiM 1 4 

[0 0 6 3] 6 5 gxfflJg^CJi. ^a^a-fb^SSi^ltlcig 
<x #tai!f75:yiS*#f-§e,ni.o ^fc. x^8 5CD« 

iIb83liK:J;51^ttS&lb&«lSiJT$So U&^oTv 6 

K^w^ttte fc»tc (ii^s-fbiSjK^fe^s-r s t » 

©TclSMl^&^ADf S^i:*^^f*bv^o ytt. l^y^ 
1 0•rfe?.c:i:*5J:!^^!f^L^^c y g l OcD^-^tctt. 

[0 0 6 4] dCTs (Geo.74Sno.26) sSbaTe 
iiN ^.ty^ (Sbo.TTeo.a) bsGbbn (Sbo.yTe 

fB*j3|st*>^>^eSJP$ 1 OnmCDS&5^a«±{c?|5figU 

tzs mmt. ^^m^^mmm^m (different 
ial scanning calorimeter: 
BSCS) lcJ:-QTffla^b&. 

[0 0 6 5] 

[«1] 











He 


Ha 


An 


K 




Ak 


(Geo.74Sno.2e)8Sb2Te^i 


2.0 


3.5 


-1.5 


3.0 


2.3 


0.7 


600 


(Sbo.7Teo.3)g5Ge5 


1.8 


3,5 


-1.7 


3.3 


2.6 


0.7 


560 


(Sbo.7Teo.3)9oAg5ln5 


1.7 


3.3 


-1.6 


3.3 


2.7 


0,6 


640 



[0 0 6 6] Sltcjsi^Ts nJis it>>^;U©B4sjg 
*5|^^HfflT-^SJ^^©H*T*S:5^-ro Antt. An = 

-&i:«A5|^ffigfflffe?.S^i:©^i«^*!c©^^b?£?^ 40 

To 

[ 0 0 6 7 ] « 1 tS^sl- J; d {c. -y- > 7-;b©M#igffi*l 
T-feoTfel^^SffiT-fe^T-fe^ (Geo.T*Sno.2e) 
8Sb2Texi©fS«^ISi(tt. (Sbo. yTeo. 3) ssGe 
eii^U (Sbc^Teo. 3) soA ge I neCris^^iS i 
t)*). i^O. 3/J^$iPo*:o SbToTeaottSM 
figS^© S b - T e 7C^ M 1 SD ^ feSfifigt- ^ S 

(S bo. 7-T So. 3) ssGess (Sbo.vT 
60.3) 9oAg5In5(i^ G e - S b-T e 37c;^iffiM, 
©Ge^Sn-^SifebS: (G e o. v^S no. as) sSbaT 50 



^<b A n©i|fi^ft*5:;k§*^-^ feo 

[0 06 8] w±©MM*^e>^ ^ 1 (Df^wm^<Dmmz 
- S b - T e 3 5£m«afiS;^ fc{i^n$r-<-;^ 

SfflV^SCtAsjfS ^fc, ^ 2 ©IBSJi 1 4 ©*J 

2^^'fbAnAS::*cSV%fe»S*ri^ig^b$:;*:g<T-§S (S 
b-Te) -M lmM^!icS:fflv^?,^i:AW^ bV^o 111 
©IBiiUl 4/^2 ©IBSe 1 4 ®*«;et|55:iiai^^^fc-& 
bT{i> GeeSbaTe^/ (Sbo.rTe 

0.3) ssGes^ GesSbaTeii/ (S bo. vT eo. 3) 
asGss. GesSbzTeii/ (Sbo.rTeo.a) ooA 

gel ns5&i:*i^(f e>ni>„ 

[ 0 0 6 9 ] « 1 ©IBiiJi 4©JP$y:. B 1 ©ft?g® 1 
l©^^^iSi< bt. ^2©ft^2 0©l3SiB^© 
l^tC'i:>g^i^-if3tS^^2©t»?gJl 2 0(ciijs$Hfs 
9nmti>T■t•$)SC:i:*s^^*b<^ 5 nm~ 7 n 




[0 0 7 0] mzmmm i 4®;p^(±. ^zommm 

2 0(DlB^iSSSS<-rsfctos 6nm~15nmO® 
Hl*lT•fei.c:^::Ai^|?*b^^. ^2®f3Si® 1 4*sjPV^® 

jil4©j?^{i^ 8 nm~ 1 2 nmCD|gHl*lT-fe2.Ci: 

[ 0 0 7 1 ] ^ 1 ©SWB 8*5 il^'^ 2 ©SWJl 1 8 
{±, m 1 0|3^ 4 ^ tzlim 2 ®|3SW 1 4 {cqSJR^n 

a^Jl 1 4T-^D5£:I^^M^iP{cffit!(?-a-. f3^Jl$:|^a 

[0 0 7 2] micDm.mm8i5^Tim2(Ds.mm i 8® 

*X?>®^ffixi^CDl-o^fciia^$ifi£^i;b> Wffltt 

0{til®7C^$:?SADbfc-^S:fflV^S^i:^)T•§S. 
SgKltt, Al-Cr, Al-Ti, Au-Pd, Au- 
Cr, Ag-Pd, Ag-Pd-Cu, Ag-Pd-T 
i, Ag-Ru-Au, ^fefiCu-S i 

to> ^l©SS^IS8®«*^^i:bT^If^bV^„ 
[0 0 7 3] ^ l®WlgJi 1 l®i^*T c43<tZ/Ta 
«rT-&.S7«JtlS<^5:te:to, ^lOSItJ18®JP$li. 
5 nm~ 1 5 nm®^ffl|*)T'fe?)Ci:*^i(?S b<s 8n 
m~l 2 nm®^ffl|*lT-fe?,Ci;*sj:i3^^ L.VN„ m 
®S*fS 8 5 nm cfc ^®^JStfc«tfe 
*s^+^i:56: t). 1 (ommm l l ®Mlt**si£T 

tt. ^l®«fSjll KDmMm-tfil^+'^ttji^, ~:f3^ 
^ 2 ®ft^Jl 2 0 igl'vSji^^jeJSi; b35:v^o -eo 
^2®S*t^ 1 8©P$tt, 3 0nm~150n 
m®®Hf*jT-fe^:it*sSft b<x 70nm~90nm 
®®Hl*IT-fei>c:i:A^<tD$f* bV^. ^2 0S*rii 1 8 
*S3 0 nmi ^®f!^ffim«St6*^^+^9- 
^ 2®l3itil 1 4*s^^S»<bbfc < < «;i,o * 
fzs ^2®S*f« 1 8*si 5 0 nmj;f)j¥v>:®^{c{i. 
^®«tffii!cMtg*^>Ct < * *)t^Xm 2 ®tf^ 2 0® 
i3it{SS#i£T-rSo 

[0 0 7 4] tft^'S^mm 2 1 tt, ^1 fflw^s 1107 

;r-A;^{4fii;^2®tf«Ji2 0®7*-*>^{3iai:<fe 



(11) ^^2 0 02-144736 
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tft:-A2 3®j^*i;:*5{tS3te0SiRA^/JN^t>c:i:*^ 

i!( N A i: b — If If - A 2 3 O g[S A tc i o T $ ix i) 

jK®aiPS:MiR^®:®-&®8 0%i:{5^b&«-&> AZ 
ttAZ = >l/{2 (NA) n T-iffiW-C-gS. A=4 0 
Onm, NA=0. 6®i:g, AZ = 0. 5 5 6//mi; 

±0. 6//mJi;lf*](iM;^^St*li:55:S. ^(Dfz 
10 C®®-&t{i. ^^:&glB2 l®ff${ll . 2 jura. 

w±-efes c i:#£>^T-feSo ^ 1 o^mmm 1 1 2 

®IS^2 Oi:®ra®S§iaitts ^i^^>X:&^V^T^- 
So bitA^^T. ^^^BIJ12 l®;p$i:||l®aigl 

l®JP^{is 1. 2/im~5 0//m®«5HF^T-fe5Ci: 

[0 0 7 5] mmm 1 ot«?gtB®!^f*2 2 a. mmm 

20 «3T-6KH^-rS^atC<t-pTMT-§i>„ 

[0 0 7 6] {mmMm 2 ) mmmm 2 r-tt. *^h^® 
ff?gi3^mt:ov^Tfte®-^?ys:B^iBJ-r?.. iai&ff^^2 

®lf ^SBSiiSlft: 2 6 ©-gP^fSiHSrH 3 tS^fo ti^l3 
g^JSl*2 6T-{±. I/— 1ftr— A2 30H3Sir(Cj;oTg3® 

[0 0 7 7] 03$:#,^bT^ W^IB^^ft: 2 6 tt. ^ 
^^SIB2 1 i:, ^^^mm2 1 ^6IJtfJ:^{cBBS$*x 
fc^ 1 Otf^l 2 5 43 2 ®t»^® 2 0 i:^£flt^ 

30 [0 0 7 8] ^ l®tf^»2 5{i. U-— tf t:-A2 3© 

^i©T{Pii«s«2. mi<DTm^mm3s ^i®i3i^ 
114, mi(D±-$mmm5. mia)±mumm6. mi 

[0 0 7 9] ^2®tt^Jl 2 Ott. l'-ift-i.2 3© 
A*f{PJl*^e.)litiBg^nfc^2®T{Pil«SJl 1 2. ^2 

(oym^mm i 3. ^2®i3s^s i 4. m2(D±m^m 

mi 5. ^2ffl±ffl!l«MJSl 6. ^2©#^SJgl7. m 

40 2©SWJil 8. :feJ;O^II2®*^gl 9*{1^.5o 

[0 0 8 0] WT©^SEff^ffi 4 T-aJ^BJ-r ?. i o {C. tf « 
§3®^^ft:2 6$M3g-r?.:©-&ic<±. ^2©aifil 

9±{c:^ 2 ©SMS 1 8 2 (orm^mm 12^ 

^mm 2 1 . mmmmmm 1 0 ~^ 1 (Drmumm 2 1 
^^oimrnx'^n^mm-r^o ^\.x. ^cd'^. mmm2 
4 $:ffi^^T^ 1 (D-fmumm 2 ii^ 1 oats 1 i: sas t) 

SB^)i2 4<£ff$figiirtC. bTSlYb^ 

50 loozi"^ %^^mm 2 1 ti^v^mmm 2 A<Dmh 




Sfjs 2 1 43<tof5SBaji 2 4 cDjp^tt. mmmm i -cittw 

b7tSS{-<t^)^ -E^^x-f-tlx 1. 2>£/m~5 0/zm©S6 

[0 0 8 2] ^^^mm2 i(omm(Do-^mi(Dmmm 

2 5ffi!|CD*®l3H:s I/— tft:-A2 3:fe3S<^|^^A5fl^ 
se^t^TV^T^)J:v^. ^JI£JfJ^l©tt?8f3^SK<*;2 2i: 
iBiati, Ix— 1f hT— A2 3«±^l©a*fi l{H!lA^e>A*r-r 10 
5, ^UTs ^2©ff«J12 0lC:fe•V^■rtt^ ^ 1 Off ^ 
m2 5 43J:tF^^:9-8t»2 1 Lfc t-— tf If-A 2 

3 {C <t o TfaiiS5feA^fTt)tlS o 

[0 0 8 3] tjiti. m 1 ®Stie 1 . » 1 (DTMUmm 
2, ^l®T#i|^fflJi3. ^1©I3@)S4. ^l<D±m 

^mm5. mi(D±mu.ms6. mKo^mmi. mi 
®H*fji8s mi<Dm±nmm9. mmmmmmi 
mzcDTm^mmi 2. m2(Dr§mmmi 3. ^2© 
iBSbjg 14.^2 (D±mwmm 1 5 ^ n 2 ©jifinsss 

1 6, ^2©#ia» 1 7s ^2©SSfjl 1 8. *5J:V^ 20 

2 ® a^fi 1 9 ii. Hffif 1 T- IKBJ U 4) CD i: ID^i© 

[0084] (^ffj^ 3 ) ^f^^ 3 T- {is ^mm 

[0 0 8 5] m]mmz<DWti3mi. m i (Dmmm i 
i^mm.T^oLm (xs (a) ) s^tr.. *«;e<]{c{is 

1^— tft:-A2 3^^<fe»®^rt^5rffJfigbfc 

(iP^ASfci:A{iO. 1mm) Sffl^f 30 

a«l±{c^l©TfJ«M12$:fig)^-r2.o C®i:^s 
So ^ 1 ©TfJl^MJS 2 {is Ar*-^fcSJ&;tr;^i:®iS 

^>!f;5c^H^p^3T-s mi(DTipmmm2^mm.i-^^m 

ff^fi£T-§S. ^fes ^ 1 ©TfflO^SJl 2 (±s Ar:tfX# 
H^ifs Sfc{iAr:^?;^i:HJf£;:<f:^i:©S-&:*f;^#H^ 

[0 0 8 6] igV^Ts m 1 ©Tilll^SJl 2 ±{c:^ 1 ©T 

m^mm a ^^Mt- s , b i ©Tiia^ tse a {±s a r 

</-r^ci;{cj;oTff^fiET-^^o S^s ^l©TiPi|^® 
g3(is A r :«-;^#HM4's i ^{iArif::^ 

[0 0 8 7] ig|V^Ts ^1®T{PJ1I^®J13±(C^ l©i3 50 
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mm 4 ^^m-t^. m i ©iB^ii 4 a. ^(ommzjit-^ c 

Ts Ge-Sb-T e-&^*>e)5S;SS*Js Ge-Sb- 
Te-M2^^*»e.>5;SWs *fe{iGe-Sb-Te 
-M3-&^ip&J&:SS*|-*s — o®S®*ffl^^Ts :^'>^ 

l®B3ii«4{±s Ge i:Sbi:Te i:S^tfS#4^v> 

[00 8 8] ^ U >i^o#H^:if:^ ^ u 

>^yy;^) {c(is Ar:*f;^s Kr*r;^s Ar:^f;^i:s:^S 

l-z><DiJx) i:©jg-&*r;^s Sfc{iK r:if;^i:Sj£;:if;^ 

@4(is Ges Sbs TCs M2s *fe(iM30#^© 
St^^£«»®S^lS:fflv^Tll^(c:^/'t>v^ 'J >^'-rsc: 
i:t:j;o-r3l5j5E^s::i:*)T-§So ^fcs ^l®g3®Jl 
4{is Ges Sbs Tes M2s *;t{iM3®o*.V^-r 

n*'©7u^**a^^'a-^3-a-fe 27c^^e*^■^3 7c3ss^^^ti^ 
Sts m.m.(Dm.mt:m^^xmmiz7./-^^yi:'v>^t^^ii 

{cj:oTJ&fiK-rsc:i:*)T'§S„ c:n?>o«-&T*t)s A 
r:tf;^#fflmc|3s Kr:ff:^^mm,'P. AriS7.iiRm:ff 

a:)i§.'^:ff^m-m%^X':^^^y-$' V y^-r^ztizj:^x 

[0 0 8 9] ^l©I3^jl4©]5KMU— hiis 0. In 
m/g>~3 nm/^b®^fflF»DT-$)SCii#|?t bV^o M 

®^^H:s 9nmJ.:i.T ( J: ^ U < {±s 7nmJ.:il.T) 

x-mrnx'^^o jsgmu-- hSrTif-r^sts sgMBtr^As 

(ciiXbTbSoo *fc> JSKl^b-b<&±{f1-^Si:s 

fi!cisi$H^£^<T-ssAis tmmcom^^iEmizmwr 

SCi;AS|iU<*So bfed^oTs m ©IBiiil 4 ©J5K 
MW— h {is 0 . 1 nm/'#~ 3 nm/^O^HrtT-fe 

[0 0 9 0]i^V^Ts ^ 1 ©13^)14 ±^C^l©±fi|^ 

mm 5 ^fiXMi-So ^ 1 (D±m^mm 5 tis ^ i (Drm 
3 h mm(7^:^mx'iimx- ^ s (wt®^®ji iz^ 
l^T^»|5I«lT•$>s) o cne.©ifBe^ji^fiE-r5P^ic:ffl 
^,^?>^^ss*r©ffl:fi!c;{is ^mmcDmm^iXuxA^y}' 
> jir> b T $ n s ({ib© a ff^-t 5 

fflv>Tc:*xe,oi^njgs?Kj!g-r5a-&*.fesbs mss;*^ 
[00 9 1] i^v^Ts ^ 1 (D±mnmm5±izm 1 ®± 

{Bfl«^«6^m!Kt-So »l®±{i^MS6{is mi(D 

rm^mm 2 1 mm(D:^mx-w^m.x-^?> (WT®«MJi 

[0 0 9 2] m^^Xs ^l©±{Pi|ftM)i6±{Cs ^1© 
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[0 0 9 3] m^^r. iiifflSMS8±{c. mi(Dm± 
^mm 9 tmmm^mm i o tsiitcsgM-r 

[0 0 9 4] ^ffli a {c UT. ^ 1 (Dmmm 1 1 ^ff^sK 

fccD-^tc. m 1 ®i3«iJl 4 ®^®&jSSB^^b^-a-i>lom 
xa^fToT* ^l©I3Myg4 0J!g^bB:u— tf 
t:- A ^ S CI i: t J: o Tfr d :i i: *ST- § 5 c 
[0 0 9 5] (a) ©h5». ^tzltmffLX. ^2 

ffltfisji2 o^f^fig^s (xg (b) ) „ mimizt^. 

tr. II2©»K19 (JP$dSfei:^Sl. 1mm) S 

U^ l|2©aiSl 9±tC^2®SWS 1 8^figM1-2.o 
dCDhts ^2©Sffil 9{3^rt^ASBfi^$^^T^^i>J® 
^CH:. ^l*)«AS?i5J5K^ixTV^i.ffl9{3^2®SWSl 8 
Sfi!cJK1-S. ^2©Klf)i 1 8{i. Ar:tf^#HM,4> 
Tn B2cDS*fSl 8<£«J5g-rS^*fe{i-^*^fe^ 

[0 0 9 6] ^V^T. ^2®Mi5fJl 1 8±{C. ^2©|^ 
®« 1 7 . ^2 CD±ffi!l«^ 16, *5ctlF« 2 ©±ipi)|^ 

as 15^. c©«^-c-figiR-r5. 
[0 0 9 7] m^^t. m2(7i±m^mmi 5±{r^2© 

f3«^B 1 4 So ^ 2 ©IB^/i 1 4 tt. S b - T 

e-M l-&^*»e>7fe5^*JSs -o®«ii<fefflv^T^ ;^ 

^ 2 ©IBg^a 1 4 tt. Sbi:Tei:7c^Ml i:S:^tre 

tz. H 2 0|B«m 1 4 tt. Sb, T eH^X/MlO^^ 

jil4{±, Sb. Te, 4oJ:t^•Ml®■5*.V^■rt^*»©5c 
«S:«fia^*^^fc>-ii&2^ISetJ;fcif$r, 

:tf:x#H^H3, Ar:ff7.tm.m^:^t(DrE.'^i}:^m^m^ 

[0 0 9 8] m2©iB»Jl 1 4©J5EMP-b«±s 0. 3 
nm/#>~l 0 nm/#©^HF*DT-feSCi:*s$f^ b 

v^. 1 T-uiH^ u t J; d tc:, m2 mmm i 4 ® 
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ff^fi, 6 nm~ 1 5nm©lEffil*)T-SSC;i:A^$f* L 
^^= ^2©§3SiJi 1 4©fimu- hJi. S2i©«A^19 
- T-$IJ»T- # i. . fiEM W - b & T T ^ t JS^IC tt. JSK 

±tc§3»jic|3{caAbTL*oo $fcs mmu-h^± 
mizum-r?>z.tifimL<tj:ho x^tzt^-DX. m2©§3 

Si® 1 4 0J5g)KU'— 0. 3 nm/'#~ 1 0 nm/ 

10 [ 0 0 9 9] ilv^■rv ^2©i3MS 1 4±{C, m2©T 

ou^isa 1 3 nii-a^m 2 ot^o^sm 1 2 

[0100] C©<t5t: LT^ 2 ©tt?SS 2 0 ^ffJfiKT* 
g^o ^2©Tffl!J«MSl 2^ff$J5Si;Ufc©t.{C. 

ix— tf tr-ASMlKf-r -5 c: i: J: oT^f a :i i: *ST- 1 

[0101] ft'^tc. ^ 1 ©«$Bji 1 1 iLm2(Dmmm 

20 2 Oi:S5te^^aiii2 l;fe:n-UTft5t)-&t>-B-S. R^S«J 

t fi, trs tft^^mm 2 1 © >&: 5 ^^^i^S^btS 

1 o±i^tzitm 2 ©Tiw^gji 1 2 

±{c;^t:>:3-M.fc©*., ^l©t»IB« l l i:^2© 

mms2ot^mm^-^^o -^(D^. mettle 11 

mib^iim^^^mm\^x^^'^mm2 1 srsfb^-a-sc: 

^61)12 l®*^J|s^i;LT3ii^^4^li*fflV^S«^(3{±, 

[0102] (mmmm 4 ) mmmm 4 t-tt, tt ^iBa^ 

30 JSf*2 6©«ji;5ffi{cov%TBiB^-rSo 

10 10 3} mimmi<Dm^:^mx'tt. ^20 

tf^B2 0<£?i5fiE-rs (xg (b) ) o *<!ii:fiUt3{±, i 
^2©»«19 (JP^AS;b.i:;i{S 1 . 1mm) ^ffl 

[0 10 4] m^X. ^2©a£tgl 9±(C^20SS?)i 

m^-^fixi^-^^m^fzit. ^p^mffim^^tirzmizm2 

©SWJi 1 9SfigM1-?)o ^bT, ll2©SWji 1 8± 

jc. ^2©^sMi 7. ^2(D±mmmmi s, ^2© 
40 ±{i]#®« 15.^2 (Dmmm i 4. m2 coTmwmm 
1 3. ii^v'm2(DT9mmmi 2^mizm.mi-^o c 
ne>©^eii> msmm3xm.mi^rz:&mxm^xi 

[0 10 5] C©J;dtIbT^2®f»$BjI2 O^BfiKT- 

^Jitis ^2©TmMjll 2$:J5g)Kb&©*>{c, 
ie;>SfCiSDT> ^2©!3«iJl 1 4®:±®$:^B^ib^i*2. 
l53mxg^fToT%<tV\o 

[0 10 6] S|1.^T. m2(Dmmm2 0©||2®Tm 

mm 1 2±c)fe^^gfS2 1 t^i^ir^ {jLm 
50 (c) ) o 7fe*:ra-ifji2 1«±. %m\:,^mmi^fzii^mm 




(14) 



25 

mmm^ntzmu (M) sssinsi 
[0107] MvN-r. 3te!?:^«iJi 2 1 ±\zm 1 

2 5^m-mir?> (xe (a) ) o :R<*:fi<J{c{±. tft 

^^mm 2 1 ±{c, i o. » i ®«±^b 

® 9 . ^ 1 ©Rftrji 8.^1 (Dwmm 7.^1 ®±{pii^ 10 
mm 6. mico±mwmm5, ^i©83^S4. si© 

Tilfll^fflgS. 43J:tFSl©T{B!l«SJi2SC:©JlM^T- 

T-ff$j5joT- mi (Drmumm 2 ^mm b fc® t ^ 
iZ^mizut:. DTs s 1 ©iBfiiji 4©^®^^a'fb$-^5«3 

[0108] g^C. SB^S 2 4 i-cj.TS 1 ®T{PJ1« 

* -r ^ ^B^ji 2 4 © #j|sfT- s ^^^«a®^bi4i^5i s m 1 

©atSl±^fett^l©T{l!l«SJ12±t;:^t:>3-b 20 

ufe©*,^ m 1 ©aig 1 1 coTmumm 2 t^mm 

CIHfg^nfcSl©tfaB2 5*Jl^^T*#l.o J® 

Bae 2 4 ■t^mm'&mmis^hti-^^^\z\±^ m%uo:>wM 

(i^ST-$>5o C©J;^{CUT> t»^tB«iM#: 2 6 

[0 10 9] (HMfJJgS) *SliJi^Si5T-{is 

1 i5 i'fF 2 T-iSiB^ b fe*^ra©t»^§3gi^<*;©B3eilf^ 
;&^S{c-:^v^-Cffi^B^-ri.o 30 

[0 110] *^BJ©iBM^S^*ffi{3fflVNe>ttS83iiiB 

^sas o©-sp©«j5KSi2i4cms;e<){-5^-ro 04^ 

#,^bT^ IBS^S^SB 5 0 (i. tt?Si3»i«fr5 1 <£[5] 
te$-&2>fcK)©;^l^> bVl/^r-^ 2 7 i:. tf 

2 9*Cl^i>^^'sy KSOi:^ 1f 2 9A^f> 
tBIt^tLi) b-if bT-A 2 3 S*^^2.*fiK>^ >X 2 8 

T•g5iB^b&«|gf3S^^*:T•fe^)^ S 1 ©l3SiS 4 iiS 2 
©13^® 1 4i:*fii^S. )!t<ai'>X2 8{±. l^-iftf 
-A2 3$:. Bl©l3gUi4S&{iS2©f3^1 4± 40 

[0 1 1 1] ^iKl^>X2 8©iflP^NA{i. 0. 5Jii> 
±1. IJWT (it)iS^Sb<{±, 0. 6Jii±l. OtA 
T) -e$)?>c:i:*^$f*bVNo l/-- tf t— A2 3©iK* 
{i. 3 5 0 nmW.±5 0 0 nmti.T (J: b<{i> 

3 9 0 nmtJL±4 3 0 nmjy.T) T-fe?. CI i:*siif * b 
V^o t«$BS:l3Si-rsi^©tf^f3ai««!:©l^3««H:^ 3 m 
/#tt_h 3 0 m/mAT (<t »3 $f ^ b < {i^ 4 m/#W 
±1 5m/#IilT) -e^?.Ci:*WSbV>o 

[0 112] «#©i3®{±^ tftf— A2 3 0/19- 50 
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4s iS^-^"?— ©t^-^'.'-^y— (Pp (mW) ) i:{£yl'7 
—(D/^-(T:^^-^Z>— (Pb (mW) ) i:tr^lS$:-a-2)C 
tlZX^TifOo t:— ^yl"?— ©U— if t:-A2 3$:^ 

*sf3»^-<^ i:^5o 13^-^— ^rar-tt. >'W7'y^>'i'7 
-©b-if t-A2 3 ASfi^^n^ j^ftffii^ffM^n 

[ 0 11 3 ] s 1 (Dmmm 1 1 sfca 2 5 ic^rbTfBia 

^^rd^tcifis b-if tf-A2 3®^,>^$S1©b3^J1 
4{c^fc-^TSl©I3^Ji4C«IS<£I3®^i.o 
tt. ^l©i3^J14A^e>S*fbT#fcl'-ift;-A2 3 
^fflV^Tfrd. S2©«$gS2 0{3MbTi3®&fTO^ 
lx-1f t-A 2 3©^>.>^4S2©i3«^)l 1 4{C^ 

t)-a-, m 1 ©ts^gji 1 1 2 5 ttft^^mm 2 1 

S^ji bfe I'-if A 2 3 J; o T«^4i3S1-?> o 

m2 itmi<Dmmm 1 1 sfc{i2 st^jgjgbTS^t 

V-iftf— A2 3%fflV^T^f■5o 

[0 114] *jo. 83S^S^®*t^i;^§«lgf3«ii«i*; 
©Siffl»«i> 3te#^it)i2 i*s=ttfS2©»«i 9 
©v^-rtLA^A^^ 1 b^iii^?>J®^{ctts tt 

^1 btf3»bT*). ^> h- 1 cicfBi^bT*) J; 
v^o ttz. ^1 bi3<i;u:^> h' 1 c®il^t<t«4s3« 
bT^)J:v^o Sl©itfBJBl l * fc{±2 5 i:S2®t»$R 

^tt»$g4i3^bT'fe <tV^o 

[0 115] immmme) msmme-^ii. :iF:^m(D 
mm.immmz'D\^T^a:)mcD-mt:mBMt^o mmm 
m 6 (Dmmmmi^ 4 1 ®-^a5»f a^s m 5 tc^x-r. « 
fai3®J«f*4 iT-{±> «M^^;i/=if-®WiDs mi^&diz 
ttSJS/'^;!/;^ ©eiiD tc i o Tm?8©i3aASff t)*vi> o 

[0 116] II15 5:#^bT. tffgi3^^ft4 Ki. « 
«3 li:> »*fi3 l±{::|il{c«®^n&SloS®3 2 
^l®f3SiUS3 3 ^mwm3 4t. S2©t3Si 
essi:. S2©mfl|3 6 i:4fii;tSo Sl©l3«yg3 
3{i. Sl®tf«)i&«^1-S. S2©l3Si«3 5{iS 
2©t»fgJ14«^t-i.o 

[0 117] »«3 1 fcbTfi, 5j?'J>b-Plt^-h^A^ 

^^-r^J^-^t^tt. a^S3 1 5:S1®S413 2i:bTffi 
V^T^)J:V^„ J-:>LTT-{is 3 1 i: btf^i^ttoatSS: 
fflV^tJ©^iC■:?V^•rB5£B^^^o 

[0 118] mwm.mi*.4: nt. mR3 i±iz, mi 
©nfiis 2, s 1 ©§B^» 3 3. ^mmm3 4:,m2(D 
mmm a 5 . ts^zFm 2 ®«i 3 e 3 1 

fCt-ptSatt-tS. ^I®l3®jl3 3©ffifiK*5J:l>'B 




mijmts mmmm m^ns -^mbm l tzm i cotmm 

5 <DmMtixmm:&mt. mmmm i i t>* 3 x-mm 
Dfe^ 2 cDiBSiii 1 4(Dmmi5^zj'mm:^mtmmr-h 
5. m 1 (Dmmm 3 3 itj^^ 2 (Dtmm 3 5 

[0 119] ^l©m«i3 2, >t»HS8i3 4. *JJ;V^ 
2®*fl3 6©W^i: bT{i^ Al. Au. Ag. C 

§So Cti5>®^«^«®a*,©lo*fe(iS 

4. i5J;lFB2©«®3 6tt. Ar ;«3;^#H^tfJT% C 

[0 12 0] WTfc. «$gfB®^#;4 1 ^&fflv^fciB®B 
^:5St;oVNTi5iB^-rSo lli®^3 2i:^2®liM 

3 6©F^. ^^xf^rsmms 4 t:m2(Dm.m3 6(Dfsvi 

tt, <^5^3 9<fe:n^LT^i;i';^m?13 7*s5g^^^rT 
^^i)o l|l®SM3 2i:ll2©«S3 6i:©P^C{i, j:^ 
<>5^4 0 4/hbTffi^aiM^3 8 AsgJM$^^TV^•5. 
[0121] >g«t3SJ««: 4 1 T-fi. ^1 ©laS^Jg 3 3 

i:^ 2 ©i3»Ji 3 5 i: ^n^n#^K*B ii^a^affl h 

TlfSKffi{cfe^fBMiJi©ffiin;As;gVN3 i: UTfr 
t)tx5o *#:e<3^c:tt^ ^ l ®fi3^B 3 3 4oit;^^2®i3 
®g 3 5 ©StrCfitSSiJ^I-?. c i: t J;oT«^R^B^-r 

[0 12 2] ^mmm (m&m^m) iz^^mi(^mm 

'^'^^S 9SJg?3 9 aiiytClRHD (X-f >;/5=-4 OJi 

pa) > ^ 1 ©msi 3 2 i:^ 2 (Dmm 3 e ^©p^tcmsit/'^ 

)\y7.^mat^o z.cot§. ^ 1 ©13^® 3 3 ®Wif4 

It. m 2 <Dtmm 3 5 ©wjisKcit^^TiS^^basASfs < 

;i/;^tiS^S-rsc:i:trj:-DT, « l ®i3fi!!Ji 3 3 ©5!* 

[oi2 3]sfc. ^^mmmiz^^m2(Dtmm3 5^ 

b^JlcRBb U-r <;/^4 OttPg) . P^^«l 3 4 i;^ 2 

®a@3 6 t(Dmzmw<')v:^-^mu-r^o i3^B^^ 

[0124] *|*6^lCtt. ^ 1 ®ii3®ll 3 3 (Sfelilg 
2®i3^J13 5) ^^^B^Sffid^e,^B^|@t-^<b$#?.^ 



(15) ^Pfa2 0 0 2 - 1 4 4 7 3 6 
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®f3^«3 3 (S&{i^2 0§3»Jl 3 5) tCEPiD-TSo 
Sfc. ^1 ®§3^g 3 3 ?£ieB^*iA-^.#ffiK*§{3^<b$ 
■M- -5 Ji. iS*i*^ I a 1 Tv^;!/;^ ti t a i comM^^ 
;i/::^$r^ l®I3^Ji3 3K:epJD-ri>o *7£:^ ^2®§B^ 
S3 5$JgBl^ld^?>#alKISlc^{b^-y-?.P^{cf±. JS*i 
*s I a 2TvVl';^i|iiAH a 2®mgt>'Vl/:x$:^2®I3^ 
J13 5 (cSliDf •2>o CCT-> ^n?)®JM*ii:/'-?;u;^tii; 
tt. I c < I a 2< I a l©il^Sv i5J:t;ft a 1 c 
S>t{it a 2^t c®ll«4?ifc-r:ii:*WSLV^o 
10 [0 1 2 5] |gl©|3^J13 3i5J;rF^2®§3^J13 5 
®J£tni«tt. -;/5^4 OSIBbT ^ -i/ 3 9 ti 
18) . ffitn;«lMS3 8fc:J;oT«iJ«^So ^ 1 ©IBfiiJl 
3 3 :J3 J: 2 ®i31^M 3 5 ©ffititfit S:f JJ^-f S C i: 
ctoTv l3a^$tLfett$B5r^^fcB-r.r tA^T-tS, 
[0126] C®t»^B3«^^ff4 1 b U ^;^Sgc^ 

^®cfco^d:tim§3gi«5^*:^cov^T> -«?y®«J5K<£ 

[0 12 7] E16^#^bT^ t»|gi3^^f*4 2(i. ;^ 
20 rt^{CKS$nfeffi»®T7-KiS (wo rd 1 

ine) 43i:^ ;^ b ^ ^ttlc IBM $ fife «t!f® tf 
hmCbit 1 ine) 4 4i:. 1tlg{®;><^'J-fe;i/4 
5i:S<B^So "7-KiS4 3*3J;Uftf>^ bf*4 4{±. S 
SiE/^;u::^©BPJD*5<tyfffim®SiJ«®fc«)®m^ffii^T-fe 
So '7-K^4 3i:lf-7 MI4 4i:{i. J: a id 

^^a^^^Tv^?>„ ';-fe;u4 5tt^ Ki^43i:t 
\y hSi4 4fc03!Eji^ (06(t'O>'N>;/5^>^'-e^-r) tiJ 
V^T^ y-h*«|4 Sttf-i/ b«|4 4i:®Pa{C$)i*tL.5<t 
^^ci^g$^^Tl^?.o ;><^U-b;i/4 Strji, cf>P^«113 
30 4S:#B&bfcf»^l3«^^^*;4 1 ^fflv^Sc:i:Asx-g5o 
[0128] mmm^^A: 2 T-{±. -7- KJ^4 3 i: hf 
bj^4 4 i:®Pd®mmS^'fb^-i^T;'(^:'J-b;i/JzSSK 
f^)v:;K^mwir^:Lh^i.-oX. tf«*f3»t-sc iiA^ 

[0 12 9] WTtc^ (fiPtBSffiS 4<&«lit&bfc^^®13 

^S5fe^«fcov^Ta5i?§-r So ^ 1 (Df^mm 3 3 stj^bI 

tS^c^-fb^-a-Si^tc. ffitlAsi c lTvi;i'^li*st c 1 
oiii^>'-^;i';^SrEPAD-rSo ^2©i3^ji3 5^mm^Siz 

^•fb^*i>(^{C. StSAsi c 2T->'Vl/;^*iASt c 2®m 

■fb^-B-^^tC. a IT-zVl/XtiA^t a 1 ®m^L 

yi;b;:^^Sij)nt-i>o ^2fflf3fiUl 3 5 ^^NftK*i{c^.fb 

^■^^mizmfimtfii a.2X'^vv:xmifit & aosss/vb 

[ 0 1 3 0 ] ^ 1 mmm a 3 ©«*4A^^^^BKffl*-?>i^ 
ffiffiic^^b-rsiSjSTx iji. ^ 2 ©isam 3 5 ®«*4 
ifi^mmmt^^f^mmzmb-t^umrxz ^ n fefsv^ 

(Tx KTx 2) „ Sfe. m®f3^/13 3©«*2|-*s 
#SKffl*^?.iSSStgt^{b1-SPf es^SB^P^t X 1 

50 m2(Dt^mm3b(DimMnt^nMmif^hmmm 




(16) 
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izmbt^mizwr^mmtx2x*)i)m^ (tx2< 

tx 1) o UfcA^oTv iSMl c 1. /VlMSt c 1. 
ffiHi c 2i3<tt>v-^;i/:^$it c 2 icl<ic2S. 
ot c l>t c 2$r^fc-rJ:-5{c-r53.i:{cJ:oTs § 

f3@gtat/^S<](CiSB^^bT-gSo fifS*5Ic2T- 

ih*^2®ia^Ji3 5 tcgiAn-rs:: i:t-<toTx i^:5®l3 

[0131] ^tz. mi (Dmmm 3 3©*^*4©a^s{i^ 

^2CDi3iia3 5cD*^i|s^©a,■^<t ^)fel^V^o bfe*So 10 
T. ta2S:M<L> I a 1 > I a 2 tt"?) CI 

So — >'Vl/;^fSt a l*5^V^:^-&. tSiHA^i a IT- 
/vi/;^B#t a i®mgt/vi/;^$EpSD^i>hv 2-r>©i3 

mmifii^iz^mmmztji^^ ^2®i3^ji3 

[0 13 2] t;lTC. #f3^S®«^®*JSiJ:^?£iiov> 

TSiB^-rs, ^i®B3ffl^s3 3mmwmx'^i,m'^(D 

mmR a 1 . ^ 1 ®f3«Ul 3 3 *Si^SfflT-fei.®^® 20 

ffitrbfiR c 1. ^ 2 ®f3^Jl 3 5 d^^a^Rtg-r-fei.®^ 
CDUtm R a 2 s *5 i t>\ H 2 ® 13^)1 3 5 As^Ss^^i T* 
5J©-^fflJ£ijTifil R c 2 i:-r o 2 o®|3iig ©ffitnlfil 
©•^tttts 2 otDlBgiBCtt^lCJES b-C R a 1+ R a 
2. Ral+Rc2. Rcl+Ra2. SfettRcl + 
Rc2i:^5o CICTn Ra 1 hRa 2 ii^^jfcSfSi: 
U Rc liSitTRc 2S:^n^©<itJ;t)^r-3i:/jN^ 

^^t^flsy-rs^t^sT-^Sc. c©<td{c. ta»s®4 

o®M*i,tlt^, -r'&fc*.2«OtS$B<£j£in;fa®-S® 30 
SiJ^T-tfeiB-r « c i: # 5 „ 
[0 13 3] 

[0134] (mmm i ) mmm i t-h:, e i co^mm 
mt^i^ 2 2 1 ®ft$R» 1 1 commmt:m^ b> isii 
mmmm i o©s!;^^c•ov^TI^•^fe, 

[0 13 5] ^-r. mMmm^m(Dv>yji'^i'Fm.L 
fco *«:6<]{3tt, ^i®tt^i i^f^tiu ^^^m 
m2 i^^[.xmi (ommm 1 1 tm 2 (om^i 9 40 
as ») t) -a- 2> c i: J; o T -y- > r ^{^« u „ 

[0136] itmmti^x. ^mmmm 1 0 *s 

^^^:®^®•9•>r;^^)^^Sb^ SiS^SrSO^bf::, CI© 
tb«<i5iJ®it>r;i/{iJiLT®<to(ibT®3iUfco Sf> 
^l®»SltbT> 4<U:*>-7}1^-haiS (ifigl 2 
0 mm. JP^O. 6 mm) Srffl^bfeo ^bT. ^©*? 

nS-SiOzg (SiOa: 20mol%) , ^ 1 ®T 
{Dl^fflJ13i;bTGeNJl : 5 nm) . ^ 1 ©13 

^J14tb-r (Geo. T^.Sno.26) sSbaT eiiB (JP 50 
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$ : 6 nm) . B 1 ®±{l!l#®a 5 bTGeNii 
^: 5nm) 1 ®±{PJliS^ji 6 i: bT Z n S - S i 
Gail (SiOs: 20mol%) . H 1 ®^®J1 7 h b 
TGeNJg (JP?: 5 nm) . jb'it/f. ^ 1 ®RWB 8 
hbTAg^^Jl (J¥$ : lOnm) § Hi ^ 1 ^ U 
></?S(cj:o-t«®bfe<. c®J;-5{3bTJt^J©-9-> 
^;i/4M3tbfc. 

[0 13 7] SjS^iasjii oim^^-\)->y)i^^nm 

-t^m-^izit. ^l®Sf^ii8±^c:. ^?>{c^i®ft± 
^iSil9 hbTGeNJl (m^ : 3 nm) . iiXXf. m 
mmmmm 10i:bTZnS-Si Oail (JP$ : ^ 3 
Onm. S i O2 : 2 Omo 1%) Sllli*::^^''^ tJ' U > 
</?S{c<J: iJ^Jibfeo ^bTs ^20DSffil9t. 
^BIS 2 1 ©*f !|s|.T- $> 5 ^^1^ifa?Sf bSISli ^ 7; t > n - 

h b*:o ^bT. ^Jii©±tm 1 ©tffRii 1 1 ^mm^ 

bT. S3a*«ij^ffl-y->7';u^M3ibfco 
[0138] ccT-s ^1 (DTm^mm 2 43 j;t)^-^ 1 © 

BB mm^^j . mmmis. 1971^. 

«:B<](C{i. ^tL?.©)l$ii. ^ 1013^)14 *s^^lB T- 

$)^m-^umKmx-i^)^m-^tX'^S:4: 0 5 nmic^s 

»tSHI*^S®^^b*s J; < , K^m 1 ®ii^ 1 

1 ®Sii^A5 J; !9 < V JEo^ 1 ®f3g^]i 4 o^psiR 

jiio®jp${i. mi(Dtmmiib^f^&mx$>^m'^t 

^^«KffiT-feSJl^i:©S*r3fcS©iljo J;tJf^ 1 ©13® 
il4©Jfci!RJR?S)^§fgTS^-a-?)3i:5&<. ^ 1 ®tf 

1 l®i^**5J;l3;»;:§<:fe:g,J;.5{C«SC^^$tl " 
fco 

[0 13 9] COi-ptCbTif e)nfc1J->7';U{COV^ 

ftiofc. ^i®f3a^ji4*s^N^^^aT-fe5S^©s 

mmTa. (%) <£:«!l^bfco -^©^^ ^ 1 ©S31^S 4 

i^g||^b$^•&5«]W^bxs<£^TV^. mi©i3ai)S4*si^ffi 

fflT?fe?.^^©S)i^T c (%) Srfflil^bfc. m^lztt 
^^g|^fflV^, jSft4 0 5 nmJcj3(t?.Sji*©ffl&^ 
-^fco PJ^^. (T c + Ta) /2©^iS^£t^■»bfco 

[0 1 4 0] 3i3S^oaii^^ss2t:^-ro dcT-v 

«2tJ'©-y->7";P2- l:}3iUf2-3©^l©«^ 1 

l^aK^gT-fei)S^©si^*J:tl^)iS^/^o ^fc. v-yy 

;i/ 2 - 1 :J3ii;f 2 - 3 ti. I3SJg*^l^ffitiT-^i)Jg^© 
MM^AS{5{j|5]s^-efei)o ■y->7';i/2-2;fe.fcUt2-4 

(Dm 1 ©tfiBJi 1 1 i±s immi^^¥^nmx'^^m'^<o 

v^o •9->r;i'2-2i:2-4i:B:x ^W^mi-Wn 

[0 14 1] 
[«2] 
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Tc 


Ta 


(Tc-^Ta)/2 






[« 


[%] 


[%] 


2-1 




40 


40 


40 


2-2 




46 


40 


43 


2-3 


fey 


48 


46 


47 


2-4 




48 


42 


45 



[ 0 1 4 2 ] s 2 iZTntxo iz, mMmmmm i o ^is 

{tfcit>7";!/2-3:feJ:tF2-46D^lCD{t^ 1 1 T* 

ii^ jg31^liSJi 1 0A5^V>it>r;i/2 - li3J;tK2 - 
2CD^1 1 1 i:lt^bT> £«*&T{f S^li: 10 

?&< (T c + Ta) /2®ttA52%~6%Ma[Sl±U 
fco «^oT. ^1 1 1 ttx ^^^^g 1 0 * 

[0 14 3] :fei5. E12(Z)W$gf3»J^fr2 6CD^ ICDff 
2 5 lc■:^v^T*|5]ao;&ffiT■i^^S:^iJ^bfci^!g 

[0144] (^^0 2 ) ^Caj 2 T-tts m 1 ©«^J1 

1 l®iRf'tti:^l®iafi^S4©Jf$i:©l3^SSi^fco 

l|l®§3Se4£DP$$:ie^b$-B-T»l© 20 
t»$RJl 1 1 ^^^gga 2 1 UT^ 1 ©ft 

$aJil 1 Lm2(DAUl 9 i:?£fii5!5-&to#fc1t>r7-;i/^ 
f^SUfco Jf$mLfcit>r;^{co^^■r. ^i©tffgJii 
1®^^^^, JStl^i^^Jt (Carrier to N 
oise Ra t i o : CNR) , :fej;t;f3®3a*<&fi!)^ 

[0 14 5] JilTt-t»->7";i/®SSjg*-^i&i5i0^i-5. * 
-r^ lli©aigl i:bT#U*-;}t^-h»*g (*gl 

2 0 mm, jp^O. 6 mm) ^ripilb&o -f-LTv -?-® 
4?'J;!3-4^^-h»^S±{^, ^ 1 ©Tiai^M* 2 i: 30 
ZnS-S i (P^ : i^4 Onm, SiO2:20 
mol%) , ^ 1 ©T{M#®g 3 i: UT G e NiS (JP 

^ : 5nm) . ^ 1 OlBi^Jl 4 i: bT (Geo. r^Sn 
o. ae) sS bsTeiiJi (JP$ : 4nm~ 1 0 nm) . ^ 
l©±{ffil^HB5i:bTGeN)g (m^ : 5 nm) . ^ 
l©±{By«^Ji6i:bTZnS-S iOsil (iS^ : *5 
5nm. S iOs: 2 Omo 1%) , l|l©#B® 7i: 
bT G e NJi : 5 nm) . m 1 co&mm 8 i: bT 

Ag^^Jg (J?$ : 1 Onm) . H 1 ©S±|^®» 9 i: * 



*bTGeNJl (JP^ : 5 nm) , *5J;tF. : 

1 Oi:bTZnS-S iOaiS (JP$:i^3 0nm, S 

i02:20mol%) Jlii):;^^ >^?SC J: 
•3T««bfco ^©^s ^ l©l3^Ji4®^®5^ffi'fb 

mmi i&ji^j^bfco 

[0146] ^^^giS 2 1 ©«3^T-fe?>mi^ 

5S{btt«Si&^2©»Sl 9±t;<t^>r}-hbfco ^ 

bTcffl^M±tc« 1 ©«#gji 1 1 ^^m^-^. 

ccbt, ^i®fB«iS40jP$*s«)&i.SlS®-9->r;i/ 

[0 1 4 7] #S^bfc■it>7•;l/{cov^T^ ^f^JlhlB] 
«®:)J?S{cioT. ^lotit^iil l®^^*ffly^b 

fc. ^fe, #®bfc•1t>7•;l/^c-:^v^T^ 0 4t^bfeS 

eS«V^T. ^1®«^1 l®?i*^*JJ:U^CNR^ 
Stebfc. C®i:§. U— tf tf-A2 3®«^Sft4 0 5 
nm. 5«fiK)V>X2 8®NA{iO. 6 5. m^m<DV-> 

yjuomMmts . em/s. e^-^-i'zitto. 29 

[0 14 8]CNRtt. (8- 1 6) ^K®3T(i^«: 
1 0|H]I3&b&®-fex h^AT:^^-f tf-TSy^ 

bfeo ri^St^tt, 3 Tis^^ 1 OmiBl^bTfiiHSSy 
^®±A^e. 1 1 Tfi^4 l[llfi^a«§bTWJK3 
Te^®S*SSSJ^U 3T{S-f-®a5«*$H-St-SC: 
iifcioTfFffibJto W.T> Cl®3TM^®jlSs*S:?S 

[0 14 9] ^ l®fffgii 1 l®?i**43J:lFCNR® 
aiJ^iSm. i;«fcV (Tc + Ta) /2®ttSLigm<fe«3 

[0 15 0] 
[«3] 







(Tc+Ta)/2 


CNR 








[%] 






3-1 


4 


A 


C 


c 


3-2 


6 


B 


B 


B 


3-3 


9 


C 


B 


B 


3-4 


10 


D 


B 


B 



[0 1 5 1] aSif, A~D(i, (Tc + Ta) /2® 
CNR43J;iffi*J^®f8?£m1-o mi$.mzii:. (T 
c + Ta) y2®fttoV^T> D<30%s 30%SC 
<40%. 40%^B<50%. 50%gAT-fe:g>o C 
NRlC^V^Ttt. 4 0 (dB) ^C<5 0 (dB) , 5 



50 



0 (dB) gBT-feS. 2 0 (d 

B) gC<3 0 (dB) . 3 0 (dB) gBT-^So ^ 

l®«#)lllJi. (T c +Ta) /2®ffiA53 0%JiA 
±T-fe?.Ci:Aiii?^ b<. 4 0%W±T-feSCi:*sj: 13 
$f*bV^, ^fc. CNR{±. 4 OdBW±T-feS^i:AS 



[18 
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fe, m^mit. 2 OdBW.±T-fe2.Ch*sjf$U<, 3 

[0 15 2] ^3{C^•r<t^{C^ •tt->7";i/3- 1 (^1 
0§aaija4 0jp^ : 4nm) X'its Sii^tt+^T-$)?. 

4 (m®iB^4©JP$: lOnm) T-tt, CNRiS 

>7";i/3-2 (Sl®i3^ji4®JP^ : 6nm) . i^J: 
Uf1t>r;i/3 - 3 1 OIB^JI 4®JP^ : 9 nm) T- 10 
32ii*A5 3 5%^4 5%-^.^ CNRA^S OdBs 

5fe^AS3 OdBi:^^^a^f'5:^mi)^^#e.nfc. ti±®^ 
m*^?.. ^ 1 ®§3^» 4 ©MPJi. 9 nm<JiTT-fe5C: 

[0153] El 2 Off $gS3&J«»: 2 6 1 CDff 

«jl2 5{crDV^T4)|Hl«ffl:*iST-?i**. CNRiJilF 

[0154] (usstfy 3 ) mmm s T-a. ^ i (Dmmm 

m<^&^izl±. ^10g3®Ji4®iSsa^*^Yb^-B-T^l© 20 

mmm i i 2 1 ^^lt^ 1 ©it 

i©cNR. m^ma^x^mmm^mmi.tzo 

[0 15 5] tiTt. ^yr)V(Dm7^:^miz^^^xmm 

(iMS : 1 2 0 mm, Jl$ 0 . 6 mm) bt. ^ 

Ji2 i:bTZnS-S i Oa» (.m^ : ^ 4 0 nm. S 
iO^: 2 0mol%) s ^ 1 ©T^PJll^iSii 3 i: bt G *30 
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*eNli : 5 nm) . m 1 ©13^14 (JP^ : 6 n 

m) . ^l®±{l!)#Hil5i:bTGeNS (J5? : 5n 

(iP^:i^5nm, S i Oz : 2 Omo 1 %) . ^ 1 O 
^mm7 ilLXGenm (m^ 5nm) . miODKM 
/i8i:bTAg^#B m$ : 1 0 nm) . ^ 1 ®«± 
9 i: bT G e NJi (ff^ : 5 nm) , :}3it>\ S 

mmmmmi oi;bTZns-s io^ji : ij^s 

Onm. S i O2 : 2 Omo 1 %) S:, Jliy::^^'^'^^ U 

>ymiz^iDmmiytz. i-T% iii©ib^;i4®*j#4 

hbTJiv (Geo.7<iSno.26) sSbzTeiix (Sb 

o.rTeo.s) seGee, Sfett (SbcTTScs) 9oA 

gelns^fflVNfco i^jl^^SJl 1 OSrJBfi)tbfe®%. 

^ 1 ©IB^B 4®±®^igs^b$•^•5^asg<bx^i<&^f ^ 

Cl©iai^bT> ^l©!3«iJi40fflfi!{,*5^?&S 3 

mmaym i (ommm 1 1 ^itsb^o 

[0 15 6] ^^^8IS2 l©1^5H-T-fe5.?l<btu 

bfco bx c®^fli±{c^ 1 (Dmrnm-i i 

iiA±©J;^tcb-C. ^lofe^S4®fflfig*s«;fe;g,^|!S!j 

©+>->r;i/$r#^bfco 

[0 15 7] ^^]^bfc•^^■>r;l/tov^•r. ^Iffi^aji i:|5i 

:jt®:&ST-^ 1 (Dmmm 1 1 ©^s^srsij^ b&o $ 

fc. c^^?>©1t>r;^^::ov^T. ^JSC'!! 2 i:|5i«®:5& 
-r-^i©W$R«i i®CNR*'<ti>-?i**4Sij^b:t. 

[0 1 5 8] ^ 1 ®«|gB 1 l®CNR*5J;lh-?ftS^, 
i3iioViZ (Tc+Ta) / 2(Di[nmm^m.4Ul^-to 

[0 15 9] 

[^4] 







(Tc+Ta)/2 
C%] 


CNR 




4-1 




B 


B 


B 


4-2 


(8607X603)95065 


C 


D 


C 


4-3 


(Sbo.7Teo3)goAggln5 


c 


D 


C 



[0 1 6 0] ^445, B~D(i. (Tc+Ta)/2® 

c + Ta) /2®^jI^C•ov^T. 3 0%^C<40%. 4 
0%^B< 5 0%T-fe5. CNRtoV^Tfi, D<4 0 
(dB) , 5 0 (dB) gBT-SSo viS^CoOT 
{±. 20 (dB) SC<30 (dB) . 30 (dB) ^ 
BT-feS. 

[0 16 1] m.4iZmir^oiZ. -y->7';i/4-2j3j;V 
4-3tt. SjS*^ CNR, iJJ;-y^vi***si:4)C^+ 
:0-T-Scto ■tf>7';i/4- 1 Ttt. 3l3l¥*S4 5 

%. CNRtf 5 OdB, ?g*^*s3 OdBi:V%-5MI!f* 

w±®i^«*»e,. ±m^>y)\^<D^x 

{i> MfiicS; (Geo. 74S no. 26) sS bzT eiiT-S^tl 
^l®l3SS4®*r*4t bTi(f*bV>o 



[0162] :fe4b\ SI 2®tflBi3S^^*;2 6 ®^ 1 ®tf 
|fiJ12 5^30V^-C^>|5l«®;^ffi■r•?^**. CNR43.fcl>* 
Sjl^SrliJ^bfcJSms |HM«®ig^AS|f t>nfco 

[0 16 3] imm^) ^^^J4T-H:. ^2®tf«JS 
2 0O#tttm2®f31^Jl 1 4®«J^i:®W^§^^ 
fc. *i*;61]{C{±. ^2®|3®ii 1 4®«i|i4^^{b^-&T 

^ 2 (ommm 2 0 ^a^bk b> %^^fm 2 1 ^^n- bT^ 

1 0»K 1 i:^ 2 ®«^ 2 0 i: (£ftS D fefc-B-fcit > r 
;i/%{^^bfco ?^5^!gbfe^t>7•;^t-^^^Ts ^2®t»^ 
J12 0®i3it^JKv CNR, i5<tJ>-S«*<£Sy^bfc. 

[0 16 4] JiiTC, •9->r;i/oMjt^rffit:ov%Ti5iH^ 
fSo *-r, *2®»IS1 9i:bT^U*-^*-h» 
(iSS 1 2 0 mm, jP^ 0 . 6 mm) ^ipfii bfco ^ 
bT, ^®;r';:*j-5j^^-bSIS±K:, ^2®^*fBl 



[19) 
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StUTAl-^^ii : 8 0 nm) . m2<D±9m 

mm 16i:bTZnS-Si O^m (ff $ : 1 0 n 
m. SiOa:20inol%).ll2 ®±{PJl^®ffl 1 5 
i:bTGeNJg (Jf$ : 5 nm) . ^2<Z)g3gyg 1 4 
(^^ : 1 Onm) ^ m2(DTmWMm 1 3 i:LTG e 
NS (iP? : 5nm) . iSiVs ^2®Tfm^lil 2 
iiUTZnS-S i Oafl (JP^ :i^6 0nm) Jll 

IBS^il 1 4 i:bT{±. (Geo.T^Sno. zs) sSbaTe 
11. (Sbo.TTeo. a) BsGess $fe{i(Sbo.TTe 
0.3) soAgsI n.B?£fflV'»fc« 
[0 16 5] m2(DTi?mmmi 243cfctF^2©±m 

lK:14 0 5 nmtjoV^T. Ig 2 ODie^S 1 4 d^i^gli® 

1 1 ©sw^fiA^is 2 mmm i 4 a^i^ak^© ^ ? © 

Slt^fcSi ») t) < . 2 ®f3MiB 1 4 A^i^Sffl 

ffl i: g i: SK^S® h S h T-S*f * m<Dmti^^'J±^ 
< s 2 ®i3MiJi 1 4 ®>feiiaiR2a*AS;»c§ < S J: 

[0 16 6] *{C. B2®33ffliJg 1 4®^®Si^S<bS 

T- 5 ^^i-^js^btt^ni <&^i®»«i±{c^t:>3- 

hbfe, ^bT. C®^J3i±lca2®«|gjl2 o^^« 
m«IS!l^bT^li<S:«l'fb^-&&. W±®J:^ 

{cbT. mzotmm 1 4®mfiS(i*sM'5:s«^®-^t>r* 
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*;i/S:ff^fiKb)to 

[0 16 7] ffJ^!)<;bfc•f■>7•;l/tov^T. Stfio^HSP 

OV^T, 04O^a$:ffl^^■r^ II 2 ©tff$g« 2 0 ®f3it 

^S*5J;t;fCNR<&sy^bfeo c:®i:§. b— tft^-A 
2 3®M*ii4 0 5 nm. ^^b>X2 8®NA{iO. 
6 5, m^^<DV->y)\y0mM&lit8 . 6m/s. MM 
■^—i^MitO. 2 9 4/imJ:bfe. mffitt^^;!^- 
T'f-iBffllbfe. CC1T% f3ii®JSi:{i. (dBm) 
10 ®fSWMiPe>3 ciBmy2^tlg;V^^Sl|i&4■x.^l:^-^/•^•7 
— Pp (mW) ®1. 3fg®tf— ^-/^y — Pp (mW) 

mi icDmrnmow-^m (Tc+Ta) /2AS4o%?i 

ST-fet), ^10*tglCAS^-ri.^^U— tf 2 9® 

ft;'=:^-^y-{ii^l 2mWfIJST-$.?.®T-. IB2®tfl8jl 
2 otciyja-rsv— tf/'^'7-{i;^5mWT-^?>c :i®fe 
4i). ^ 2 ®tt^ 2 0 (Dtmrnmit 5 m WI^LTT- i> 

20 i:*s$fSbV^o 

[0 1 6 8] Sg2®tf¥gji2 0®§3^^Ss CNR. j3 
J;tf^2®f3»]l 1 4A5^gfflT-fe^S-&®S*r^®SiJ 

[0 16 9] 

[a 5] 











CNR 


5-1 


(Geo.74Sno gs^sSbzIen 


D ' 


c 


B 


5-2 


(Sbo 7X603)95065 


B 


B 


B 


5-3 


(Sbo,7Teo.3)9oAg5ln5 


B 


B 


B 



[0 1 7 0] ^stfi, B~D{i. mmmsL. cnr. a 

J;ifSM¥®flSSS"^-r. m»&3lzit. i3Si!SJK{^■3^^ 

T. 5 (mW) <D. Bg5mWT-$>i)o CNRfCOV> 
Ttt. 5 0 (dB) ^BX-h^o Si^*i-o^^Tli. 1 
0%^C<20%. 2 0%gB< 3 0%ffei.o 112® 
tS«S2 0T?l±. CNR*S4 0 dBtt±T-feSC:i:*s*f 
^b<. 5 0dBtl,±T-^?>^i;A5J:!)|!f^ bV^. £ 
fe. SW^A^l 0%t;±T-fe^:ii:Asiif^b<. 
*5 2 0%t^±r•feSci:*sJ;»3j?*bv^„ 
[0 1 7 1] S5tcg^-rJ:^{c, 1f>r;i/5- IT-H:. 40 
5 mWJ,:iTOi3Sil'-if ^^"7— T- CNR*5faTO-a-ri3® 

0.3) BsGeeS&Ji (Sbo. tTso. 3) »oAg6lnB<£ 

fflV^/tit>y;i'5- 2i5J:l>-5 - 3T-{±. 5mWWT® 
I3^^]K t C N R i: ^i^Sl-r- ^ -5 ^ i: A^t>A^ o fc. 
[0172] ^d:4b\ B 3 ^Z^i^tcimitmmPF. 2 6 (Dm 

2(DmmB2o\c^\,^xi)mm(D:^mx'mmmm^m^ 

bfcj^^. i5i«®i^^#»?>nfco 

[0 17 3] immmd) mmmbx-ii. ^mmsii^ 50 



u^njE^j 4 ®is*ta^ g . 0 1 ®««fi3^j«i*: 22s 

Siibfc. ^b-C. SS3ibfctt«f3«iJ^^2 2t-3V^ 

T. » 1 ®«fgll 1 1 ®^*. CNRjb'itF?!*^ 

^2®ff^2 0®i3Sl!^S. SM*i5ilFCNR 
i:&«[|^bfco 

[0174] mmm 5 T-a. 11 1 oib^ji 4 ijit;'^ 2 

®S3^ii 1 4 ®^{i. (Geo.T^Sno.ae) sSbsT 
eii*;t{± (S bo. tT 60.3) oeG eei: bfeo 111 ® 
f3®e 4 ®iP$ 6 nm. 2 ®f3ffli)i 1 4 ®^^ H: 1 
0 nmi: b&o 

[ 0 1 7 5 ] ^ 1 (ommm 1 1 a. #ji?£fiicMbfc^ 

^^Ybxa^ffofco ^l®tf^iS 1 l{co^,^T. 
lSD»8<bxg® mi^T-Sii^Siil^ bfe, « 2 ®^i^e 2 
0*). fiKM^i^W^^bx^Sffofco ^®^. ^t^^St 
a 2 l®«*4T-fe5{I<bBU®mi^iS^btt^Jii5:^2® 

T{p>i«®e i2®±c^t^>n-bb. ^1 (Dmmm i 

li:^2®t«l8Jg2 0i:SffiS^-&fco ^bt. 

^mMhxmm^wit^^tzo ^®j:afcbT^i®m 
?gjii 1 tm2(Dmmm2 0 t^m^^-^yyji' mm 

timmi=^2 2) SSijgbfe. 55:i5. l3g^ji43J:tJf3te^^ 



(20) 
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[0 17 6] c:®J:o^cuT^#e>n7c-t^>r;^{cov^ 

tz. ttz. m2(Dm^m2 0(Dtmmm. ^mmtsjiV'* 
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[0 17 7] 
[«6] 





e-1 


6-2 


6-3 






SbaTen 




m2tOSB«3tIi14 






Ges 


1 

(D 
W 
» 

n 

11 


(Tc+Ta)/2 


a 

D 


0 




CNR 


B 


B 


D 


£ $ 


B 


B 


C 


2 
« 

B 
20 




D 


B 


D 




0 


B 


C 


CNR 


B 


B 


c 



[0 1 7 8] ^Scf'. B~D{i. ^m^ommtin's'lro 
(T c+Ta) /'2cr><»toV^T{i. 3 0%^C<4 0 
%^ 4 0%^B<5 0%T-S?.o CNR^COV^■ri±. D 
<40 (dB) . 40 (dB) ^C<50 (dB) . 5 
0 (dB) ^BX'&^o m^miZ'D\,^Xlt. 2 0 (d 
B) gC<3 0 (dB) . 3 0 (dB) ^BT-feS. 13 
mmmiZ-Dl^^Xlt. l 2 (mW) <D, Bg 1 2 (m 

" w) X'&^o m6(D&mmtitm2<Dnimm 1 ^-b^^mm 30 

fflT-$>S«^CD^ 2 ©It^ 2 0 OSIt^T-S) !3 . 1 0 
%gC<2 0%. 2 0%^B<3 0%-C-fe5o 
[ 0 1 7 9 ] if >7';i/ 6 - 1 ii. Ill cDiaa^S 4 43 J; 
m2(Dtmmi 4<Dm&ifi. f^C (Geo. 7»S 
no.ae) sSbaT eaiT-feSo •y->r;i/6- 2{±, ^1 
Ob3^4©MJ5EA^ (Geo.y*Sno.2e) sSbzTen 
T-fet). ^2cr)i3a^Jll 4CDmfigAs (Sbo. yTeo.s) 
BsGesT-feS, ■y->7-;i/6-3{i. ^ 1 CD! BMtS 4 43 
<J:tF^2 0f3aie 1 4 0iSJ5gA^^ (Sbo.rTe 
0.3) BsGesT-feiio 40 

[0 18 0] «6 t^s-r<t-5{3. -y-vr^us - i-ett. 
mmm 4 ^ i5];96{c. ^2 <Dmmm 2 0 ©ib^^js 

mi:m^T-+^x$> ^ . K-om 1 (Dmmm 1 1 
ifi+'^x- tji\,^tzsbizm2 cDmnm 2 0 ® iBstssa. 

-2T-tt. ^lCDtS?gJil l*5J;Uf^2®t»^20*s 
CNR*s5 0 dBJiJ.±T% viS**s3 0dBtA 

±x-ib^t\.^^^mjim^ifim^titzo 50 



[0 18 1] Ji^±. fffa^fe^-'U-r/JclB^bfe^^fco 

to 

[0182] (siffi^sj 6 ) ms&m 6 T-{±. mmi^m4<D 
mm:&^xm3(Dmmmmi$.2 6^m^^Ltzo 

T. SiigUfctt?gfBii*K«:2 6^^ov^Ts ^ 1 ©tf fgS 
2 5©CNRj3J;l>*r^**, 'fce.y>*t^2©t»fW2 0 
©?g***J J; V C N R ^fe fflij^ b & . 
[0 18 3] WTt. •9->7-;i/©Sig:&S(cov^TBiB^ 
1--5o S-Ts ^2©«^l 9i:bTJ}^';*-pjl^-hS 
*S (KS 1 2 0 mm. 1 . 1mm) ^ipMbfc. ^ 

bT. ^©^i;*-7}f^-M£«±(3, m2<Ds.mmi 

8 i:bTAl^^M (JP^ : 8 0 nm) . Il2©±ffi!|^ 
^ill6i:bTZnS-Si O^ii (jp^ : 1 0 n 
m. SiO2:20mol%),^2 <D±mW®M 1 5 
ilbXGeNJi (J*$ : 5 nm) . m2(D%mm 1 4 i: 
bT (Sbo.TTeo.a) asGeeJl (Jl$ : 1 On 
m) , ^ 2 (DTm^mm l 3 i: b-C G e NS (JP^ : 5 
nm) . t5.tZJf. % 2 ©TmUJl 12i:bTZnS- 
S i Ozg (JP$ : 6 0 nm. SiO^: 20mol 
%) ^. M*:^/-^-;'^'J></ffit^ct-;>T«libf::„ ^© 

m2©i3^Jli 4©^@<£iKffi<b^-a-5.igjmx?i 

[0 18 4] MV^T^ ^2®Tilfl«^li 1 2±{cmifS 
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Tb^m 1 (Dmmm 2 5mizm^^nrz^^:$^^m 2 1 
[0185] tftm'5^mm2 i©±t. 

SillOtLTZnS-Si OsJf : 3 0 n 

m. S i : 2 Omo 1%) , » l®ft±^®ii9i: 
UT G e N« (JP^ : 3 nm) . m 1 (DSWS 8tLX 
A s^^S (ff^ : 1 0 nm) . ^ 1 O^MS 7 t LT 
G e Nil (JP$ : 5 nm) . m 1 (D±§mmm 6 i: bX 
ZnS-SiOaJi (JS$: : ^<)5 nm, S i O2 : 2 0m 

oi%) , mi (D±m^mm5t{.xGeiim (ip$ : 

5nm) , ^l©l3^S4i:UT (Geo. 74S no.ae) 
eSbsTeixJi (m^ : 6nm) , ^ 1 ©Tf 3 
tbTGeNS ({p^ : 5nm) . jb'itJ^. ^ 1 ©TffiO 
«SJ12 i: LT ZnS-S i O^jf : 0 n 

m^ S i O2 : 2 Omo 1%) Sr> Jliife;^>'''y^$'»J 

[0 18 6] j^jtc, 

h»K (KSl 2 0mm. ff^O. 1mm) SripOSU 

4. ^i®aiSi±{c;^t:>n-hLt„ -^©^^ -e® 

(tffglB^i^ft 2 6 ) ^mmLtzo 
[0 18 7] MjiL-7t-y->7-;i/{COV>T. I1I4©SS^ 
fflV>T> ^ l®t»^J12 5i5J;U^^2©t«^J12 0©C 

2 3 0?6:^tt4 0 5 nm. ^tJV>X2 8©NA{i0 . 
8 5 . lay^BtfflfWSiB^Mfr 2 6 ©i^JKtt 5.0m/ 
^m-^—'i'^itO. 2 0 6/zmi:Ufc, tf|gtt> ^ 

m2cDmmm2 oi^mz, cnr*s5 odBJii,±T-?i* 
[0 18 8] (mgmi) m2 0f5mm 1 4:(Dtiniz. 

Mli:LT> Ag. I n43<tlFGe©f^t?»){c:Sn. S 

e. Bi, AuSfe{iMnt:^^i^b^:S-&^C-^^/^T^ H 
2S«?!I4. 5 43J;l>-6 i:[5l«©iffl^&fTo;£:o ^©iig*s 

[0 18 9] (ms&ms) mmmsx'ii. Ei5®ft^iB 

^i«#:4 1 ^SrMjiL. (S?f5/-?;i/;^ ) © 

qn^jD t J; ?, f BSig©^S ^ib Sfiiig U fco 
[0190] *-r: a*E3 1 i: LT. ^ffiSrSYbiaaL 
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